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High temperatures during grain filling have been identified as a major concern to the wheat industry as a
result of both yield loss and quality fluctuations. Temperatures above 30°C during grain filling have been
found to have a dough-weakening effect. The basis for a molecular explanation of this effect is the
identification of "heat-shock elements" in certain of the gliadin genes. Heat-shock elements are conserved
nucleotide sequences, which confer heat-inducibility on specific genes. This implies that the influence of
high temperature on dough quality is due to a relative increase in synthesis of glutenin. Further evidence for
the heat-inducibility of some gliadin genes was obtained from head-culture experiments where preferential
incorporation of radio-labelled amino acids into gliadin occurred under heat- shock conditions. Analysis of
glass-house and field-grown grain, which was heat shocked during grain filling, also showed an increased
gliadin content. These results support the hypothesis that a heat shock during grain filling produces grain
with weaker gluten due to a higher proportion of gliadin, synthesised under the influence of heat-shock
elements associated with certain gliadin genes.

